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[Name of Document] SPECIFICATION 

[Title of the Invention] PERIPHERAL APPARATUS, METHOD OF 

CONTROLLING THE PERIPHERAL APPARATUS, MEMORY MEDIUM, 
AND INFORMATION PROCESSING SYSTEM 

[Claims] 

[Claim 1] A periplieral apparatus comprising: 

connecting means for connecting to a liost computer; 

first means for, in response to a data reading request 
issued from tlie liost computer, notifying said connecting 
means of response data when the response data is ready and 
notifying said connecting means that a response cannot be 
made when the response data is not ready; 

second means for notifying said connecting means of the 
absence of data to be responded to in response to the data 
reading request issued from the host computer; and 

switching means for switching said first means and said 
second means in accordance with a status of the peripheral 
apparatus . 

[Claim 2] A peripheral apparatus according to Claim 1, 
further comprising second connecting means that is different 
from said connecting means, 

wherein said switching means switches to said second 
means when the data supplied from said second connecting 
means is processed. 

[Claim 3] A peripheral apparatus according to Claim 1, 
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wherein said connecting means conforms to a USB standard or 
an IEEE1394 standard. 

[Claim 4] A peripheral apparatus according to Claim 2, 
wherein said connecting means conforms to a USB standard or 
an IEEE1394 standard and said second connecting means 
conforms to an IEEE1284 standard, 

[Claim 5] A peripheral apparatus according to Claim 1 or 
2, wherein said first means notifies said connecting means 
of the response data by using a packet and notifies said 
connecting means of the fact that the response cannot be 
made by using a Nak packet, and said second means notifies 
said connecting means of the absence of the data to be 
responded to by using a blank packet. 

[Claim 6] A peripheral apparatus according to Claim 1, 
wherein said peripheral apparatus includes a printer. 

[Claim 7] A peripheral apparatus according to Claim 1, 
wherein said peripheral apparatus includes a scanner. 

[Claim 8] A peripheral apparatus according to Claim 1, 
wherein said peripheral apparatus includes a facsimile. 

[Claim 9] A peripheral apparatus according to Claim 6, 1, 
or 8, wherein said switching means switches to said second 
means at a timing when a printer engine or a scanner engine 
operates . 

[Claim 10] A peripheral apparatus according to Claim 6 or 
8, wherein said switching means switches to said second 
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means at a timing when print data is received or at a timing 
when expansion of the print data is finished. 

[Claim 11] A method of controlling a peripheral apparatus 
comprising connecting means for connecting to a host 
computer; first means for, in response to a data reading 
request issued from the host computer, notifying said 
connecting means of response data when the response data is 
ready and notifying said connecting means that a response 
cannot be made when the response data is not ready; and 
second means for notifying said connecting means of the 
absence of data to be responded to in response to the data 
reading request issued from the host computer, 

wherein the method includes the step of switching said 
first means and said second means in accordance with a 
status of the peripheral apparatus - 

[Claim 12] A method of controlling a peripheral apparatus 
according to Claim 11, wherein said peripheral apparatus 
further includes second connecting means that is different 
from said connecting means, and wherein said switching step 
switches to said second means when the data supplied from 
said second connecting means is processed. 

[Claim 13] A method of controlling a peripheral apparatus 
according to Claim 11, wherein said connecting means 
conforms to a USB standard or an IEEE1394 standard. 

[Claim 14] A method of controlling a peripheral apparatus 
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according to Claim 12, wherein said connecting means 
conforms to a USB standard or an IEEE1394 standard and said 
second connecting means conforms to an IEEE1284 standard. 

[Claim 15] A method of controlling a peripheral apparatus 
according to Claim 11 or 12, wherein said first means 
notifies said connecting means of the response data by using 
a packet and notifies said connecting means of the fact that 
the response cannot be made by using a Nak packet, and said 
second means notifies said connecting means of the absence 
of the data to be responded to by using a blank packet. 

[Claim 16] A method of controlling a peripheral apparatus 
according to Claim 11, wherein said peripheral apparatus 
includes a printer. 

[Claim 17] A method of controlling a peripheral apparatus 
according to Claim 11, wherein said peripheral apparatus 
includes a scanner. 

[Claim 18] A method of controlling a peripheral apparatus 
according to Claim 11, wherein said peripheral apparatus 
includes a facsimile. 

[Claim 19] A method of controlling a peripheral apparatus 
according to Claim 16, 17, or 18, wherein said switching 
step switches to said second means at a timing when a 
printer engine or a scanner engine operates . 

[Claim 20] A method of controlling a peripheral apparatus 
according to Claim 16 or 18, wherein said switching means 
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switches to said second means at a timing when print data is 
received or at a timing when expansion of the print data is 
f inished- 

[Claim 21] A memory medium for storing a control program 
of a peripheral apparatus comprising connecting means for 
connecting to a host computer; first means for, in response 
to a data reading request issued from the host computer, 
notifying said connecting means of response data when the 
response data is ready and notifying said connecting means 
that a response cannot be made when the response data is not 
ready; and second means for notifying said connecting means 
of the absence of data to be responded to in response to the 
data reading request issued from the host computer, 

wherein the control program includes the step of 
switching said first means and said second means in 
accordance with a status of the peripheral apparatus. 

[Claim 22] A memory medium according to Claim 21, wherein 
said peripheral apparatus further includes second connecting 
means that is different from said connecting means, and 
wherein said switching step switches to said second means 
when the data supplied from said second connecting means is 
processed . 

[Claim 23] A memory medium according to Claim 21, wherein 
said connecting means conforms to a USB standard or an 
IEEE1394 standard. 
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[Claim 24] A memory medium according to Claim 22, wherein 
said connecting means conforms to a USB standard or an 
IEEE1394 standard and said second connecting means conforms 
to an IEEE1284 standard. 

[Claim 25] A memory medium according to Claim 21 or 22, 
wherein said first means notifies said connecting means of 
the response data by using a packet and notifies said 
connecting means of the fact that the response cannot be 
made by using a Nak packet, and said second means notifies 
said connecting means of the absence of the data to be 
responded to by using a blank packet, 

[Claim 26] A memory medium according to Claim 21, wherein 
said peripheral apparatus includes a printer. 

[Claim 27] A memory medium according to Claim 21, wherein 
said peripheral apparatus includes a scanner. 

[Claim 28] A memory medium according to Claim 21, wherein 
said peripheral apparatus includes a facsimile. 

[Claim 29] A memory medium according to Claim 26, 27, or 
28, wherein said switching step switches to said second 
means at a timing when a printer engine or a scanner engine 
operates . 

[Claim 30] A memory medium according to Claim 26 or 28, 
wherein said switching means switches to said second means 
at a timing when print data is received or at a timing when 
expansion of the print data is finished. 
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[Claim 31] An information processing system comprising a 
host computer and the peripheral apparatus according to 
Claim 1, the host computer including issuance means for 
issuing a data reading request to said peripheral apparatus 
and processing means for causing said issuance means to 
issue the data reading request in response to a notification 
from said peripheral apparatus that a response cannot be 
made and for performing a corresponding process in response 
to a notification from the peripheral apparatus that no 
response data or no data to be responded to exists. 

[Claim 32] A peripheral apparatus according to Claim 1, 
wherein the host computer includes issuance means for 
issuing the data reading request to said peripheral 
apparatus and processing means for causing said issuance 
means to issue the data reading request in response to a 
notification from said peripheral apparatus that the 
response cannot be made and for performing a corresponding 
process in response to a notification from the peripheral 
apparatus that no response data or no data to be responded 
to exists. 

[Claim 33] A method of controlling a peripheral apparatus 
according to Claim 11, wherein the host computer includes 
issuance means for issuing the data reading request to said 
peripheral apparatus and processing means for causing said 
issuance means to issue the data reading request in response 
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to a notification from said peripheral apparatus that the 
response cannot be made and for performing a corresponding 
process in response to a notification from the peripheral 
apparatus that no response data or no data to be responded 
to exists. 

[Claim 34] A memory medium according to Claim 21, wherein 
the host computer includes issuance means for issuing the 
data reading request to said peripheral apparatus and 
processing means for causing said issuance means to issue 
the data reading request in response to a notification from 
said peripheral apparatus that the response cannot be made 
and for performing a corresponding process in response to a 
notification from the peripheral apparatus that no response 
data or no data to be responded to exists. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The invention relates to a peripheral apparatus 
connected to an information processing apparatus, a control 
method for the peripheral apparatus, a memory medium, and an 
information processing system. 
[0002] 

[Description of the Related Art] 

Hitherto, when a host receives data from a printer, for 
example, according to the Universal Serial Bus (USB) 
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standard, a Bulk-In request is issued. Generally, according 
to such a standard, in response to the request, the printer 
returns data or, if the data is not ready, the printer 
returns a Nak. 
[0003] 

[ Problems to be Solved by the Invention] 

However, in conventional techniques , for example, an 
inexpensive printer cannot promptly return the data during 
printing or the like because of a limitation of hardware in 
that a CPU for controlling the USB communication and a CPU 
for print control are identical. Consequently, there are 
big problems in that a fairly large number of Bulk-In and 
Nak responses are mixed on the USB bus to cause a waste and 
the performance of a host PC remarkably deteriorates due to 
the issuance of the Bulk-In . 
[0004] 

In a printer having a dual I/F confirming, for example, 
to the USB standard and an IEEE1284 standard, such problems 
become more remarkable during the printing according to the 
IEEE1284 . 

[0005] 

It is, therefore, an object of the invention to provide 
a peripheral apparatus, a control method for the peripheral 
apparatus, and a memory medium, in which the performance of 
a connected information processing apparatus (host computer) 
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is not deteriorated. 
[0006] 

[Means for Solving the Problems] 

To accomplish the above object, a peripheral apparatus 
according to the invention includes connecting means for 
connecting to a host computer; first means for, in response 
to a data reading request issued from the host computer, 
notifying the connecting means of response data when the 
response data is ready and notifying the connecting means 
that a response cannot be made when the response data is not 
ready; second means for notifying the connecting means of 
the absence of data to be responded to in response to the 
data reading request issued from the host computer; and 
switching means for switching the first means and the second 
means in accordance with a status of the peripheral 
apparatus . 
[0007] 

The present invention provides a method of controlling 
a peripheral apparatus. The peripheral apparatus includes 
connecting means for connecting to a host computer; first 
means for, in response to a data reading request issued from 
the host computer, notifying the connecting means of 
response data when the response data is ready and notifying 
the connecting means that a response cannot be made when the 
response data is not ready; and second means for notifying 
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the connecting means of the absence of data to be responded 
to in response to the data reading request issued from the 
host computer. The method includes the step of switching 
the first means and the second means in accordance with a 
status of the peripheral apparatus. 
[0008] 

The present invention provides a memory medium for 
storing a control program of a peripheral apparatus. The 
peripheral apparatus includes connecting means for 
connecting to a host computer; first means for, in response 
to a data reading request issued from the host computer, 
notifying the connecting means of response data when the 
response data is ready and notifying the connecting means 
that a response cannot be made when the response data is not 
ready; and second means for notifying the connecting means 
of the absence of data to be responded to in response to the 
data reading request issued from the host computer. The 
control program includes the step of switching the first 
means and the second means in accordance with a status of 
the peripheral apparatus. 

[0009] 

[Description of the Embodiments] 

A printing apparatus according to an embodiment of the 
invention will be described in detail below with reference 
to the attached drawings. Although the USB is described as 



- 12 - 



communicating means for convenience of explanation, it will 
be easily understood that the invention can also be embodied 
by other communicating means for performing packet 
communication. Although a printer is described as a 
peripheral apparatus, the invention can also be embodied by 
a peripheral apparatus such as a scanner or a facsimile - 

[0010] 
(First Embodiment) 

Embodiments of the invention will now be described in 
detail with reference to the attached drawings. 

[0011] 

In the embodiments. Control, Bulk-In, and Bulk-Out 
pipes are used in conformity with USB Printer Spec. 1.0. 
(Refer to Fig. 2 and to USB standard 1.00 for the definition 
of those pipes.) The Control pipe is mainly used for 
control such as printer reset. Print data is transmitted to 
the printer by using Bulk-Out pipe. The Bulk-In pipe is 
used to return a status or the like of the printer to the 
host . 

[0012] 

Fig. 1 is a diagram showing a structure according to a 
first embodiment of the present invention. Reference 
numeral 50 denotes a host computer; reference numeral 60 
denotes a printer; reference numeral 100 denotes a central 
processing unit (CPU) for performing various processes; 
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reference numeral 200 denotes a random access memory (RAM) ; 
reference numeral 300 denotes a read only memory (ROM) for 
storing a control program regarding a flowchart of the 
present invention, which will be described below, and a 
control program for the printer; reference numeral 400 
denotes a printer engine; reference numeral 500 denotes a 
Bulk-Out FIFO for receiving the print data to be supplied to 
the printer engine 4 00 ; reference numeral 600 denotes a 
Bulk-In FIFO for the Bulk-In pipe, which is used for data to 
be returned to the host, shown in Fig. 9, such as status 
information of the printer; reference numeral 7 00 denotes a 
serial interface engine (SIE) of the USB; and reference 
numeral 800 denotes a USB cable. In conventional techniques, 
the Bulk-In FIFO 600 is directly connected to the SIE 700. 
According to the present invention, reference numeral 900 
denotes a blank-packet generator for generating a blank 
packet shown in Fig . 10 , reference numeral 1000 denotes a 
switch for switching the Bulk-In FIFO 600 to the blank- 
packet generator 900 in accordance with an instruction from 
the CPU 100, and reference numeral 10 denotes a system bus. 
[0013] 

Control of the first embodiment in the above structure 
will be described below with reference to the drawings. 
[0014] 

First, an outline of a conventional technique will be 
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described. The print data supplied from the host is encoded 
by a USB host controller (not shown) of a host machine and 
flows through the USB cable 800 on a USB bus as Bulk-Out 
data. The data is decoded in the SIE 700 and stored in the 
Bulk-Out FIFO 500. The CPU 100 acquires the data stored in 
the FIFO 500 and transfers the acquired data to the printer 
engine 4 in order to perform printing. The print data is 
transmitted in this manner . 
[0015] 

A flow of the status information of the printer will 
now be described- Generally, a printer driver not only 
transmits the print data to the printer, but also provides a 
printer status, such as paper jam or absence of paper, to a 
user. Such a function is controlled by a program called a 
status monitor . The status monitor periodically issues a 
status request to the printer in order to obtain the status. 
The status request issued in the above manner is sent to the 
USB host controller via many application program interfaces 
(APIs) , which are provided by the operating system (OS) , and 
drivers (refer to Fig. 3) . The status request serves as a 
Bulk-In request in the USB host controller and is issued 
onto the USB bus. The SIE 700 decodes the Bulk-In request 
and notifies the CPU 100 of the decoded request. The CPU 
100, which detects the Bulk-In request, stores the status of 
the printer engine 400 in the Bulk-In FIFO 600. Next, the 
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status data stored in the FIFO 600 is encoded by the SIE 700 
and is returned to the host through the USB cable 800. This 
returned data is decoded by the USB host controller and is 
sent to the status monitor via the API and the drivers in an 
order opposite to the order during the request. Finally, 
the status monitor also notifies the operator of the 
acquired data as a printer status by using the API for 
display. 

[0016] 

Since the CPU 100 simultaneously performs the control 
of the printer engine and the process of the USB interface 
in an inexpensive printer, there is a case where a response 
cannot be timely made in response to the Bulk-In request due 
to a problem on processing performance- In such a case, 
since there is no data in the Bulk-In FIFO 600, the SIE 700 
returns a Nak (a packet indicating that a response cannot be 
made because of a busy status) shown in Fig. 11 to the host 
according to the USB standard. The USB host controller, 
which receives the Nak, automatically issues the Bulk-In 
request onto the USB bus again. The SIE 700 returns the Nak 
again in response to the issued Bulk-In and the USB host 
controller issues the Bulk-In request again in response to 
the returned Nak. Such endless repetition wastefully occurs. 
Furthermore, during this repetition, since the Nak is 
automatically processed in the host controller and the 



- 16 - 



control is not returned to the status monitor, the operator 
cannot be notified of the status. It is also reported that 
there is a case where the performance of the entire system 
is deteriorated by up to about 50% in the USB host 
controller due to an overhead required for the issue of the 
Bulk-In request. 
[0017] 

The control of the printer of the present invention 
will now be described in detail. According to the present 
invention, the Bulk-In FIFO 600 is not directly connected to 
the SIE but is connected to the SIE through the switch 1000. 
The switch 1000, which is also connected to the blank-packet 
generator 900, controls the connection to the SIE 700 in 
accordance with an instruction from the CPU 100. With such 
a structure, when the print data is transmitted from the 
host PC, the data is first stored in the Bulk-Out FIFO 500 
by the conventional technique. The CPU 100 operates the 
switch 1000 in advance, before controlling the printer 
engine in order to print this data, to connect the blank- 
packet generator 900 to the SIE 700. In the first 
embodiment, the switching operation is performed by writing 
"Olh" into an I/O port 80h (a small letter "h" represents 
the hexadecimal notation) of the CPU 100. When the control 
of the printer engine is finished, the CPU 100 operates the 
switch 1000 again (by writing "OOh" into the I/O port 80h) 
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to connect the Bulk-In FIFO 600 to the SIE 700. 
[0018] 

Even when the CPU 100 receives the Bulk-In request from 
the USB host controller during the control of the printer 
engine, it is possible to automatically return a blank 
packet in response to the request because the blank-packet 
generator is connected to the SIE 700. The USB host 
controller, which receives the blank packet, returns a 
signal indicating the absence of reception data 
(Numof BytesRead =0) to a driver layer 53. Furthermore, an 
API layer 52 also returns the signal indicating the absence 
of reception data to a status monitor 51 in the same manner. 
Since the control is returned to the status monitor, unlike 
conventional techniques, the status monitor can notify the 
operator of the absence of the reception data (usually, the 
busy status of the printer) . 
[0019] 

According to the invention, when the USB host 
controller receives the blank packet from the SIE 700, the 
Bulk-In transaction is finished, thus avoiding the 
degradation of the performance. 
[0020] 

Fig. 12 is a flowchart showing the print control 
process according to the first embodiment. This flow is 
executed at a timing when the print data is received and 
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expanded and the printer engine is activated to start 
printing. First, in step S51, "01" is written into the I/O 
port 80h. In step S52, the printer engine is controlled. 
However, the blank packet is returned by the writing in step 
S51 in response to the Bulk-In request under control. When 
the control of the printer engine is finished, in step S53, 
"00" is finally written into the I/O port 80h and the 
process is finished. 
[0021] 

This print control process may be executed at a timing 
when the print data is received from the host or at a timing 
when the expansion of the print data is finished. 

[0022] 

As described above, according to the present invention, 
not only the operator can be timely notified of the printer 
status, but also the degradation of the performance of the 
host PC can be avoided. 

[0023] 
( Second Embodiment ) 

Fig. 4 is a diagram showing a structure according to a 
second embodiment. A Centronics interface (IEEE1284) is 
further added to the structure of the first embodiment, 
thereby enabling the printer to be shared by two host PCs. 
With this structure, more significant effects of the 
invention can be realized. Generally, in the case of double 
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interface as mentioned above, the interface used first has 
the priority and the other interface can be used after the 
end of a print job. In other words, with this structure, a 
period during which the printer cannot respond to the Bulk- 
In request from the host PC is very long (two to three 
minutes or longer) . (This is because, in conventional 
techniques, it is necessary for the CPU 100 not only to 
control the printer engine control but also to process the 
Centronics I/F and, therefore, the printer cannot respond to 
the Bulk-In request through the USB I/F until the end of the 
printing.) Specifically, now assuming that the operator of 
a PCI has started the printing while a PC2 was using the 
Centronics I/F, although the status request from the status 
monitor is issued as Bulk-In onto the USB bus, the Nak is 
returned in response to this request until the print job in 
the PC2 is finished (usually, for two to three minutes) , 
thus remarkably deteriorating the performance of the host 
PCI. Since the control is not returned to the status 
monitor as described above in first the embodiment, the 
operator of the host PCI is not notified of the busy status 
of the printer during this time period. 
[0024] 

According to the present invention, it is easily 
understood that it is sufficient to operate the switch 1000 
in order to connect the blank-packet generator to the SIE 
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700 before starting the printing through the Centronics I/F. 
Thus, even in the printing through the Centronics I/F, the 
blank packet can be timely returned, the performance of the 
host PCI is not deteriorated, and the operator can be 
notified of the busy status of the printer. After the 
printing through the Centronics I/F is finished, the switch 
1000 is switched to the Bulk-In FIFO 600 in preparation for 
the subsequent print job. On the contrary, while the host 
PCI is using the USB I/F, the host PC2 is notified of the 
busy status of the printer by setting the busy status of the 
Centronics I/F of the printer to the high level by a 
conventional technique (refer to Figs. 4 and 5), 
[0025] 

Fig. 13 is a flowchart showing the print . control 
process according to the second embodiment. First, in step 
S61, it is determined whether data exists in the Bulk-Out 
FIFO for the USB. If the determination is "true", the 
process proceeds to step S66. If the determination is 
"false", the process proceeds to step S62 and determines 
whether Centronics data exists. If the determination is 
"false", the process returns to step S61. If the 
determination is true in step S62, in step S63, "01" is 
written into the I/O port 80h- In step S64, the printing 
process of the Centronics data is completed. In step S65, 
"OOh" is written into the I/O port 80h and the process 
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returns to step S61. If the determination is "true" in step 
S61, in step S66, the Centronics I/F is set to a busy status 
(#llpin - high) . In step S67, the print job through the USB 
I/F is completed. In step S68, the Centronics I/F is set to 
a ready status (#11 - low) and the process returns to step 
S61- Since the blank packet is returned in response to the 
Bulk-In request in step S63 even when the print job is 
supplied through the USB I/F while printing the Centronics 
data, no Nak is generated, thereby making it possible to 
notify the operator of the fact that the printer is busy. 
Similarly, since the Centronics I/F is set to busy status in 
step S66 while performing the printing through the USB I/F, 
the operator can also be notified of the busy status. 
(Although time-out is used as usual means for determining 
the busy status of the Centronics I/F, a detailed 
description is omitted here because the time-out is a well- 
known technique. ) 

[0026] 
(Third Embodiment) 

Fig. 6 is a diagram showing a structure according to a 
second embodiment. The structure differs from that of the 
first embodiment in that the printer is provided with a HUB 
function and an additional printer can be attached to the 
downstream. 

[0027] 
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( Fourth Embodiment ) 

According to a fourth embodiment, cables that are 
connected to the upstream and the downstream in the 
structure of first the embodiment can be connected or 
disconnected in a current-supplying state. Since the 
structure of the fourth embodiment is substantially similar 
to that of the first embodiment, a detailed description is 
omitted here. The fourth embodiment will now be described 
in detail with reference to the drawings. 

[0028] 

Fig. 7 is a diagram showing signal lines included in a 
communication apparatus of the invention and their drivers. 
[0029] 

A shield twisted cable 401 (hereinafter referred to as 
a cable 401) including signal lines datal and data2 connects 
a PC-side hub (repeater) 402 to a device side 403 (hub or 
node) . In detail, each signal line is connected to a 
transceiver 404 to electrically exchange data with the 
transceiver 404. Resistors Rl and R2, which are connected 
to the corresponding signal lines, prevent the signal lines 
from being set to a high impedance. 

[0030] 

Each of the transceivers 404 and 404', which contains a 
differential-amplifier-type input/output device, a port for 
reading a voltage of each signal line, a serial-parallel 



- 23 - 



converter, and the like, controls electric signals in the 
signal lines datal and data2. The signal lines datal and 
data2 can serially transmit a control signal of a PC 102 and 
a signal supplied from a node 104 in accordance with a 
predetermined protocol. 
[0031] 

According to the present invention, when no signal is 
transmitted and received, it is indicated that a device is 
connected to one end (the node side) of the network if the 
signal line datal is set to the high level and the signal 
line data2 is set to the low level, and that no device is 
connected if the signal line datal is set to the low level 
and the signal line data2 is set to the low level. 
[0032] 

At the device side 403, the signal line datal is 
connected to an R-controller 405 through a resistor R3 . 
[0033] 

Fig. 8 includes diagrams showing timings at which the 
cable 401 is connected and disconnected and voltage changes 
of the signal line datal. 

[0034] 

Reference letters VOl and VOh in Fig. 8 indicate low 
and high detectable voltages of a port connected to the 
signal line datal at the host side 402, respectively. 

[0035] 
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Fig. 8-1 is a diagram showing a connecting sequence. 
[0036] 

Reference numeral 501 denotes a time point when the 
cable 401 has been connected. In this instance, the R- 
controller 405 connected to the resistor R3 generates a 
voltage of 5V and the voltage of the signal line datal rises 
in accordance with a wiring capacitance of the resistor R3 
and the cable 401. The voltage of the signal line datal 
exceeds VOh after the elapse of a certain time Tl (time 
point 502) and the port input is recognized to be at the 
high level. Hence, it is possible to detect that a device 
has been connected to the downstream port. 

[0037] 

Fig. 8-2 is a diagram showing a disconnecting sequence 
of the cable 401. 
[0038] 

Reference numeral 503 denotes a time point when the 
cable 401 has been disconnected. The voltage of the signal 
line datal drops in accordance with a wiring capacitance of 
the resistor Rl and the signal line datal. The voltage of 
the signal line datal exceeds VOl after the elapse of a 
certain time T2 (time point 504) and the port input is 
recognized to be at the low level. Hence, it is possible to 
detect that the device has been disconnected from the 
downstream port. 



- 25 - 



[0039] 
(Other Embodiments ) 

The invention is not restricted by the kind of a 
network and can be applied to networks having various 
interfaces. For example, the invention can be applied to 
interfaces called USB or IEEE1394. It will be also 
obviously understood by those skilled in the art that the 
invention can be similarly applied not only to printers but 
also to other information apparatuses such as facsimile 
apparatuses having a printer engine or scanners where the 
printer engine is replaced with a scanner engine. 

[0040] 

In peripheral apparatuses that can notify the 
information processing apparatus of the busy status (Nak 
packet) , provision of means for indicating the absence of 
the communication information (packet without response data) 
other than the busy status and of means capable of 
exclusively selecting the busy status and the absence of the 
communication information can have a large effect of 
eliminating waste requests and the busy status on the 
communication bus . Furthermore, the operator can be timely 
notified of the status of the information processing 
apparatus . 
[0041] 
[Advantages] 
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As described above, according to the present invention, 
it is possible to provide a peripheral apparatus, a method 
of controlling the peripheral apparatus, and a memory medium 
which do not deteriorate the performance of the connected 
information processing apparatus (host computer) . 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig . 1 is a diagram showing a structure according to a 
first embodiment • 
[Fig. 2] 

Fig . 2 is a diagram showing the structure of a USB 
endpoint of the first embodiment . 
[Fig. 3] 

Fig. 3 is a diagram showing a software configuration of 
a host PC and a printer . 
[Fig. 4] 

Fig . 4 is a diagram showing a structure according to a 
second embodiment . 
[Fig. 5] 

Fig , 5 is a diagram showing signal lines according to 
an IEEE1284 standard. 
[Fig. 6] 

Fig. 6 is a diagram showing a structure according to a 
third embodiment . 
[Fig- 7] 
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Fig. 7 is a diagram showing communication signal lines 
and their drivers according to a fourth embodiment, 
[Fig. 8] 

Fig. 8 includes diagrams showing timings at which a 
cable 401 is connected and disconnected and voltage changes 
of a signal line datal. 
[Fig. 9] 

Fig. 9 is a diagram showing a data packet . 
[Fig. 10] 

Fig. 10 is a diagram showing a blank packet. 
[Fig. 11] 

Fig. 11 is a diagram showing a Nak packet - 
[Fig. 12] 

Fig- 12 is a flowchart showing a print control process 
of the first embodiment. 
[Fig. 13] 

Fig. 13 is a flowchart showing a print control process 
of the second embodiment. 
[Reference Numerals] 

VOL: low detectable voltage 
VOH: high detectable voltage 
VSS: ground level 
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[Fig. 7] 
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[Fig. 8] 

Fig. 8-1 

d CONNECTION 
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[Fig. 9] 

[Fig. 10] 
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[Fig. 13] 
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[Name of Document] ABSTRACT 
[Abstract] 

[Object] To provide a peripheral apparatus that does not 
deteriorate the performance of a connected host. 

[Solving Means] A peripheral apparatus includes 
connecting means (700) for connecting to a host computers- 
first means (600) for, in response to a data reading request 
issued from the host computer, notifying the connecting 
means of response data when the response data is ready and 
notifying the connecting means that a response cannot be 
made when the response data is not ready; second means (900) 
for notifying the connecting means that no status change 
occurs in the peripheral apparatus in response to the data 
reading request issued from the host computer; and switching 
means (1000) for switching the first means and the second 
means in accordance with a status of the peripheral 
apparatus . 

[Selected Figure] Fig. 1 
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